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(54) LIQUID CRYSTAL DISPLAY PANEL 

(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to precisely control the thickness of 
liquid crystal layer by imparting light shieldability to spacer disposed between display pixel 
electrodes and arranging the spacer so as to intersect both upper and lower substrates. 
SOLUTION: Liquid crystalline polymer is patterned on the respective inside surfaces of 
two sheets of substrates 10, 1 1 facing each other and the liquid crystalline polymers 1, 2 
are formed in the position aligned to the parts where the display pixels do not exist. 
These polymers are used as the spacers. The molecular orientation of the liquid 
crystalline polymers 1, 2 is unified constant by rubbing, etc., and is aligned to the 
polarization axes of polarizing plates 15, 16, by which the light shieldability is imparted to 
the panel. Namely, the display pixels are formed in the intersected parts of the 
transparent conductive films 12 patterned to a column form and transparent conductive 
films patterned to a row form. The liquid crystalline polymers 1, 2 are so disposed in a 
stripe form as to be respectively aligned to the transparent conductive films 11, 12. The 
thickness of the liquid crystal layer is controlled by the intersected parts of the liquid 
crystalline polymers 1,2. 
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[Claim(s)] 

[Claim 1] The 1st substrate with which the 1st transparence electric conduction film was formed, and the 2nd substrate with which the 2nd 
transparence electric conduction film was formed are made to counter. Are the liquid crystal display panel which pinches liquid crystal, and one 
[ at least ] substrate of the 1st substrate and the 2nd substrate has a liquid crystallinity polymer to the agenesis field in which the 




transparence electric conduction film is not formed. The liquid crystal display panel characterized by said liquid crystallinity polymer controlling 
the clearance between the 1st substrate and the 2nd substrate. 

[Claim 2] The 1st substrate with which the 1st transparence electric conduction film was formed, and the 2nd substrate with which the 2nd 
transparence electric conduction film was formed are made to counter. Are the liquid crystal display panel which pinches liquid crystal, and the 
1st substrate has the 1st stripe-like liquid crystallinity polymer to the agenesis field in which the 1st transparence electric conduction film is 
not formed. The 2nd substrate is a liquid crystal display panel characterized by having the 2nd stripe-like liquid crystallinity polymer to the 
agenesis field in which the 2nd transparence electric conduction film is not formed, and controlling the clearance between the 1st substrate 
and the 2nd substrate by the intersection of said 1 st and 2nd liquid crystallinity polymer. 

[Claim 3] It is the liquid crystal display panel according to claim 1 or 2 by which the 1 st substrate has the 1 st polarizing plate, the 2nd 
substrate has the 2nd polarizing plate, and the direction of molecular orientation of a liquid crystallinity polymer is characterized by being equal 
to the polarization shaft of the 1 st or 2nd polarizing plate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of the spacer made inherent in a display in more detail about the spacer 

which controls the thickness of the liquid crystal layer in a liquid crystal display panel. 

[0002] 

[Description of the Prior Art] A rapid-response rate, quality image display, and a larger angle of visibility have been required more of a liquid 
crystal display panel as the use range spreads as a thin display. In order to satisfy these demands, it is indispensable to make small the 
thickness and its thickness dispersion of a liquid crystal layer. 

[0003] Generally the approach of making the thing of the shape of the shape of a ball which consists of plastics or glass into the adhesives for 
pasting up two substrates which counter as an approach of controlling the thickness of this liquid crystal layer conventionally, or a fiber 
intermingled as a spacer, and the so-called immanency spacer controlled by making it distribute in a liquid crystal layer, and making a spacer 
intermingled are used. 

[0004] Furthermore, a means to patternize a photopolymer the shape of a dot and in the shape of a stripe forms on a substrate the coat which 
becomes JP,62-54227,A from silicon nitride or oxidation silicon, and is indicated by JP,62-262024,A which carried out patterning of this on the 
stripe. 

[0005] Here, to manufacture the high liquid crystal display panel of display quality, it is necessary to establish the so-called black matrix which 
suppresses transparency of the light of the agenesis field of the part in which a display pixel electrode does not exist, i.e., the transparence 
electric conduction film. Then, the invention-in-this-application person indicated the technique which forms the spacer which has the function 
of a black matrix by publication of unexamined utility model application Heisei 6-76937. This prepares a photopolymer in the agenesis field of 
the transparence electric conduction film, gives the function of protectionHrom-light nature to a photopolymer, and played the role of both 
spacer and black matrix. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in publication of unexamined utility model application Heisei 6-76937, in order to give 
protectionHrom-light nature, it had to be dyed the photopolymer and had to pass through the dyeing process after photopolymer formation. 
Moreover, in order to choose the photopolymer which is easy to be dyed, it was difficult to choose the resin which the photopolymer which can 
be used is restricted and has mechanical strength required as a spacer. Moreover, it also had problems, such as contamination to the 
substrate by the dyeing process. 

[0007] The purpose of this invention is offering the liquid crystal display panel structure which the above-mentioned technical problem's is 

solved and can control the thickness of a liquid crystal layer to a precision. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the liquid crystal display panel in this invention The 1st 
substrate with which the transparence electric conduction film was formed, and the 2nd substrate with which the 2nd transparence electric 
conduction film was formed are made to counter. It is the liquid crystal display panel which pinches liquid crystal, and one [ at least ] substrate 
of the 1st substrate and the 2nd substrate has a liquid crystallinity polymer to the agenesis field in which the transparence electric conduction 
film is not formed, and he is trying for a liquid crystallinity polymer to control the clearance between the 1st substrate and the 2nd substrate. 
[0009] Moreover, a stripe-like liquid crystallinity polymer may be prepared in both the 1st substrate and the 2nd substrate, and the clearance 
between both substrates may be controlled by the intersection of the liquid crystallinity polymer of the 1st substrate, and the liquid 
crystallinity polymer of the 2nd substrate. 

[0010] Moreover, desirably, the 1st substrate has the 1st polarizing plate, the 2nd substrate has the 2nd polarizing plate and the direction of 

molecular orientation of a liquid crystallinity polymer makes it equal to one polarization shaft of the 1st or 2nd polarizing plate. 

[0011] 

[Embodiment of the Invention] the part to which a liquid crystallinity polymer is pattemized to each inside of two substrates which counter, 
and a display pixel does not exist in it in the liquid crystal display panel in this invention, and the adjusted location — a liquid crystallinity 
polymer — forming — this — a spacer — carrying out — in addition — and by rubbing etc., the molecular orientation of a liquid crystallinity 
polymer is arranged uniformly, and protection-from-light nature is given by being in agreement with the polarization shaft of a polarizing plate 
in it. 

[0012] Although the usual orientation arts, such as rubbing, are applicable in order to arrange the molecular orientation of a liquid crystallinity 
polymer in the fixed direction, after forming a liquid crystallinity polymer, orientation processing of the liquid crystallinity polymer top may be 
carried out, before forming a liquid crystallinity polymer, orientation processing of the substrate top may be carried out, and a liquid crystallinity 



polymer may be formed on it. 

[0013] Moreover, the organic orientation film may be prepared with a liquid crystallinity polymer, and orientation processing may be carried out 

to coincidence. 

[0014] 

[Example] Hereafter, the example in the liquid crystal display panel of this invention is explained in full detail based on a drawing. 
[0015] Drawing 1 is the perspective view which expanded some liquid crystal display panels in one example of this invention. Drawing 2 (a) is 
the top view showing the liquid crystal display panel in one example of this invention, and drawing 2 (b) is the sectional view. Moreover, drawing 
3 is the sectional view showing the manufacture approach in order of a process. 

[0016] The structure of the liquid crystal display panel in the example of this invention is first explained using drawing 1 and drawing 2 (a), and 
(b). 

[0017] As shown in drawing 2 , the display pixel 5 is formed in a part for the intersection of the 1st transparence electric conduction film 12 by 
which patterning was carried out to seriate, and the 2nd transparence electric conduction film 13 by which patterning was carried out to 
behavior. 

[0018] The 1st liquid crystallinity polymer 1 and the 2nd liquid crystallinity polymer 2 were formed in the shape of a stripe so that it might have 
consistency, respectively on the 1st transparence electric conduction film 11 and the 2nd transparence electric conduction film 12. The 1st 
substrate and 2nd substrate have the 1st polarizing plate 15 and 2nd polarizing plate 16, respectively, and they performed orientation 
processing so that the molecular orientation (111 1 12) of the 1st liquid crystallinity polymer 1 and the 2nd liquid crystallinity polymer 2 might 
become in the same direction as the polarization shaft 113 of the 1st polarizing plate further. 

[0019] Although the direction of molecular orientation of the 1st and 2nd liquid crystallinity polymer was doubled with the polarization shaft of 
the 1st polarizing plate in this example, the molecular orientation of both liquid crystallinity polymers may be doubled, and the molecular 
orientation of the 1 st and 2nd liquid crystallinity polymer may be changed into the polarization shaft of the 2nd polarizing plate according to the 
polarization shaft of each polarizing plate, respectively. Moreover, although the polarization shaft of the 1st and the 2nd polarizing plate was set 
up in this example so that it might become perpendicular, you may set up in parallel. 

[0020] The thickness of the liquid crystal layer 6 is controlled by the intersection 3 of the 1st liquid crystallinity polymer 1 and the 2nd liquid 
crystallinity polymer 2. 

[0021] The manufacture approach of the liquid crystal display panel by this invention which used and explained drawing 1 below is explained in 
full detail using drawing 3 . 

[0022] On the 1st substrate 10 which formed the 1st transparence electric conduction film 12 since a liquid crystal display panel was 
constituted as first shown in drawing 3 (a), polyimide 14 is formed in a display screen part at the thickness of 30-1 OOnm, using print processes 
as organic film for carrying out orientation of the liquid crystal, it heat-treats at the temperature of 200-350 degrees C, and imide-ization of 
polyimide 14 is performed. 

[0023] As shown in drawing 3 (b) below, a liquid crystallinity polymer is formed so that it may exist between the 1st transparence electric 
conduction film 12. 

[0024] The so-called object for active matrices, the object for simple matrices, or whichever is sufficient as the substrate at this time. 
[0025] Next, as orientation processing for controlling the array direction of liquid crystal, rubbing processing is performed to both polyimide 14 
and the liquid crystallinity polymer 1. 

[0026] Similarly, the 2nd transparence electric conduction film 13, polyimide 14, and the 2nd liquid crystallinity polymer 2 are formed in the 2nd 
substrate 1 1 , and rubbing processing is performed to it. 

[0027] And as shown in drawing 3 (c), the 1st substrate 10 and 2nd substrate 1 1 are piled up through the adhesives printed by the position. 
And liquid crystal is poured in between the 1st substrate 10 and the 2nd substrate 11, and an injected hole is closed so that this liquid crystal 
may not begin to leak, as both substrates are pinched, the 1st polarizing plate 15 and 2nd polarizing plate 16 are set up, and the liquid crystal 
display panel by this invention is obtained. 

[0028] In addition, a different ingredient may be used although the 1st liquid crystallinity polymer 1 and the 2nd liquid crystallinity polymer 2 

which were mentioned above used the same ingredient. 

[0029] 

[Effect of the Invention] ProtectionHrom-light nature was given to the spacer formed between display pixel electrodes in the liquid crystal 
display panel of this invention by the above explanation so that clearly, and it arranges so that both the substrates of the upper and lower 
sides of this may be intersected. 

[0030] it is possible to control the thickness of the liquid crystal layer of a liquid crystal display panel by this to a precision very much — 
becoming — in addition — and while the homogeneity of display screen internal division cloth becomes good, it becomes possible to prevent 
transparency of an unnecessary light completely. 

[0031] Moreover, since a spacer is not made to dye in order to take out protection-from-light nature, there are no problems, such as 
contamination to the substrate by the dyeing process. And especially a liquid crystallinity polymer is resin which has rigidity also in resin, and 
can realize sufficient reinforcement as a spacer. Moreover, since it has the same molecule frame as the liquid crystal pinched to a substrate, 
good matching is shown also to a liquid crystal ingredient. And in case the organic orientation film is used, since orientation also of the 
molecule of a liquid crystallinity polymer is carried out to coincidence, simplification of a production process is possible [ it is orientation down 
stream processing of the organic orientation film and ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the liquid crystal display panel in the example of this invention. 
[Drawing 2] It is the drawing in which the liquid crystal display panel in the example of this invention is shown. 



[Drawing 3] It is the sectional view showing the production process of the liquid crystal display panel by this invention in order of a process. 
[Description of Notations] 

1 1st Liquid Crystallinity Polymer 

2 2nd Liquid Crystallinity Polymer 

3 Intersection 

5 Pixel Electrode 

6 Liquid Crystal Layer 

1 0 1 st Substrate 

1 1 2nd Substrate 

12 1st Transparence Electric Conduction Film 

13 2nd Transparence Electric Conduction Film 

14 Organic Orientation Film 

1 5 1 st Polarizing Plate 

1 6 2nd Polarizing Plate 

111 The Direction of Molecular Orientation of 1st Liquid Crystallinity Polymer 

112 The Direction of Molecular Orientation of 2nd Liquid Crystallinity Polymer 

113 Polarization Shaft Orientations of 1st Polarizing Plate 

114 Polarization Shaft Orientations of 2nd Polarizing Plate 
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DRAWINGS 



[Drawing 1] 




[Drawin g 2] 
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[Drawing 3] 
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